Consider a composite sandwich plate with balanced or unbalanced anisotropic composite laminated faces and an ideally orthotropic core. A closed-form solution of the buckling load is derived for the composite sandwich plates consisting of cross-ply symmetric laminate faces with all edges simply supported. In addition, a general scheme is developed for the composite sandwich plates with arbitrary sandwich layups, boundary, and loading conditions. By combining the present buckling analysis with PowelPs conjugate direction method, an optimal algorithm is established to find the optimal sandwich layup in resisting biaxial compression, as well as in-plane shear loads.
I. Introduction
S ANDWICH plate is one of the commonly used structural constructions. The reason for its use is largely the great bending stiffness resulting from the load carrying faces being separated by the core. The low specific weight is another attractive feature. These two major advantages can be further enhanced by the introduction of fiber-reinforced composite laminates for the faces. When such structural construction is subjected to biaxial compression, as well as in-plane shear loads, there are several ways it may fail. One obvious way is by overstressing. Before overstressing, the structure can buckle in various ways. Thus, it is desirable to develop a general procedure for the buckling analysis of the composite sandwich plates.
From the viewpoint of material anisotropy, early researchers on the sandwich plates consisting of laminated faces for the most part assumed that the principal material axes are parallel to the geometric axes, i.e., are orthotropic.
1 ' 2 Later, some researchers considered the analysis of anisotropic sandwich plates by the Rayleigh-Ritz method.
3 ' 4 We consider the most general case of anisotropic sandwich plates by applying the mathematical model proposed by Hwu and Hu. 5 Using that model, a more general numerical scheme is developed, which considers arbitrary sandwich layups (symmetric or unsymmetric, balanced or unbalanced, othotropic or anisotropic), boundary conditions (simply supported, clamped, or others), and loading conditions (uniaxial, or biaxial, or shear loading). Moreover, an analytical solution is derived for the special case of sandwich plates consisting of cross-ply symmetric laminate faces with all edges simply supported.
As to the optimization for the buckling, much work has been done for the laminated composite plates.
6 -7 However, very few studies have considered the composite sandwich plates where the materials of the core and faces are usually very different and the effect of transverse shear deformation is important. To provide an optimum composite sandwich plate in resisting the biaxial compression or shear load, an optimum algorithm is developed by combining the present buckling analysis with Powell's 8 zero-order conjugate direction method. In our study, the fiber orientations of the face laminas are chosen to be the design variables, and the buckling load is the objective function. The results show that the optimal arrangement is always in the form of [(#/-0) n /core] s regardless of its boundary and loading conditions; i.e., maximum buckling load occurs when the faces of sandwich plates are angle-ply laminates.
II. Buckling Analysis of Composite Sandwich Plates
A mathematical model for the buckling analysis of composite sandwich plates was proposed by Hwu and Hu.
5 According to their model, the stress resultant-strain relations, the finite deformation Received Jan. 18, 1996; revision received Feb. 7,1997;  
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